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Abstract: Instruments that assess recidivism risk in young people are used widely in the sphere of
juvenile justice worldwide. Traditionally, research has focused on the study of risk factors presented
by young offenders, and how these relate to criminal recidivism. In present-day research, protective
factors have also come into their own, having proven to encourage non-recidivism in young offenders.
This paper presents a study carried out with 594 young offenders. The instrument used for assessing
risk of recidivism in young offenders was the Structured Assessment of Violence Risk in Youth
(SAVRY). In the results found here, one can observe how the young offenders who did not reoffend
presented a greater level of protective factors than the repeating offenders. The youths with a prior
arrest record scored higher in the risk domains than the reoffenders without a prior arrest record.
The case of young repeat offenders who already had an arrest record represents a high-risk profile,
or a profile of a criminal career. Crimes committed by young people can be isolated incidents in their
life. In most youths, criminal behavior does not persist beyond legal age. Protective factors prove to
be important in juvenile justice when planning an individualized intervention for the young offender.
Keywords: SAVRY; juvenile offenders; recidivism; protective factor; risk factor; risk assessment
1. Introduction
The use of risk assessment tools in juvenile justice continues to rise [1], thanks to their usefulness
for professionals who work in identification of youths’ criminogenic needs. Each offender shows certain
specific risk and protective factors that must be identified in order to plan an adequate intervention for
the individual, in the effort to stem off future offenses [2,3]. Interventions based on the criminogenic
needs of young offenders are more effective than general interventions [4].
The prevailing model for explaining criminal behavior in young offenders is the Risk, Need,
Responsivity (RNR) model. It identifies youths that require intervention (risk), the criminogenic needs
that they present (needs), and the strategies that should be used to maximize the youth’s ability to
benefit from the intervention (responsivity) [4,5].
Key to the RNR Model is the assessment of youths’ risk of recidivism based on criminogenic needs,
and the risk and protective factors presented by each young offender. Youth who present a greater risk
of recidivism should receive a greater number of resources to reduce their probability of reoffending,
while those with a low risk of recidivism should not be recipients of large interventions [2].
Risk factors increase the probability of delinquent behaviors [6,7]. Past studies have found a
direct relationship between the presence of risk factors in young offenders and an increased probability
of recidivism [8–10]. Risk factors may be static, that is, they predict criminal behavior but are not
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modifiable (e.g., a criminal record); or dynamic, that is, modifiable through interventions designed
to reduced recidivism. Instruments for assessing risk of recidivism mainly address dynamic risk
factors, because of their possibility of change. Static risk factors, despite their nonmodifiable nature,
also form part of the risk assessment instruments, because of their importance in predicting juvenile
recidivism [11]. The RNR Model is made up of the risk factors which research has identified as being
most closely related to delinquent behavior.
Traditionally, protective factors have been defined as characteristics that reduce the likelihood of
recidivism [12,13]. The presence of protective factors can compensate for the negative effect of risk
factors on the young offender. In today’s research, authors distinguish between protective factors and
promotive factors. While protective factors represent the absence of risk factors in a young person
(e.g., does not have delinquent friends), promotive factors are characteristics that present a negative
relationship to criminal behavior (e.g., has prosocial peers). Protective factors are especially important
in assessing risk because of their relation to risk factors; they help reduce recidivism in youths with
moderate to high risk [14]. Recent studies have addressed the importance of risk and protective factors
in predicting juvenile delinquent careers [15–17]. The presence/absence of risk and protective factors
in young people leads to different patterns in juvenile delinquent careers. Assessment of risk and
protective factors has been established as important in distinguishing nonchronic delinquent careers in
adolescents from repeat offenders that persist into adulthood [18]. The identification of specific profiles
associated with recidivism provides an opportunity to determine the risk and dynamic criminogenic
needs for each young offender, and to provide effective treatment for each young offender [15].
Results indicate a negative relationship between protective factors and recidivism in young
offenders, and that protective factors are important in desisting from delinquent recidivism [19].
The specific role played by prediction factors in conjunction with risk factors is a topic of interest for
present-day researchers, who focus on the incremental validity of both types [14,20,21].
The use of risk assessment instruments for recidivism is a common practice in juvenile justice [1].
Risk assessment instruments for recidivism help to identify the needs presented by each young offender
and help in decision-making about the intervention to be carried out [4]. Two of the most commonly
used tools in assessing young offenders’ risk of recidivism are the Structured Assessment of Violence
Risk in Youth (SAVRY) [22] and the Youth Service Level/Case Management Inventory (YLS/CMI) [23].
The SAVRY instrument [22] identifies risk and protective factors present in young offenders, with
the objective of reducing recidivism through appropriate intervention in protective and risk factors.
The SAVRY’s contribution, with respect to other instruments, is its incorporation of the protection
factor. Protective factors are predictors of non-recidivism [13] and they help to mitigate the negative
effect of risk factors.
The present study has the following objectives: (a) Study the functioning of the SAVRY in a sample
of non-English-speaking young offenders; (b) Study whether there were differences in SAVRY scores
between the youths who reoffended after their baseline incident (recidivists) and those who did not;
and in the recidivists, between those who already had an arrest record prior to the baseline year, and
those who did not; (c) Study the predictive capacity of SAVRY scores in recidivists vs. non-recidivist
offenders, and in the recidivist youths with and without a prior arrest record; and (d) Study the role of
the SAVRY protective factors compared to its risk factors, paying attention to the incremental validity
provided by the protective factors.
2. Method
2.1. Participants
The participants in this study were young people who had at least one open case file with the
Juvenile Court of Almería (Spain) for having committed an offense that is penalized under Spanish
law. According to the Minor’s Penal Responsibility Act (Organic Law 5/2000), any young person who
commits a criminal offense after their 14th birthday, but prior to turning 18, will be judged in juvenile
Int. J. Environ. Res. Public Health 2020, 17, 2112 3 of 12
court. For all the youths we selected, a case file had been opened within one particular calendar
year (January–December), in the provincial Juvenile Court of Almeria (Spain). The sample was thus
representative of the phenomenon of juvenile delinquency in one region of Spain.
The final study sample was composed of 594 young people, primarily (85.4%) boys, with 507
male and 87 female offenders. Regarding nationality, 79% were of Spanish nationality, and the largest
non-Spanish nationality was Moroccan (9.6%). The mean age at the time of the offense was 15.63 years
and the age range was 14–17; 19.5% were 14 years of age, 25.6% were age 15, 26.9% age 16 and 27.9%
age 17. Among crimes committed by young offenders, 42% were crimes against persons and 47% were
crimes against property. A judicial measure had been applied to 52.2% of the youths, in response to the
offense committed. The most frequently imposed measures were: probation (19.5%) and semi-open
detention (6.2%). In regard to schooling, 59.9% of the youths had repeated at least one year in school
(Table 1).
Table 1. Frequency and percentage of the juvenile’s variables.
Variables % (n)
Age
14 years 19.5% (116)
15 years 25.6% (152)
16 years 26.9% (160)






Semi-open detention 6.2% (37)
Criminal behaviors
Crimes against persons 42% (250)
Crimes against property 47% (279)
2.2. Procedure
The data collection process was carried out at the Juvenile Court of Almería (Spain).
The information required to complete the SAVRY instrument was collected retrospectively from
the case files of the young offenders. These case files include police information regarding the incident
reported, the criminal investigation of the facts, the psycho-socio-educational report prepared by
juvenile court personnel, and the sentence imposed by the judge. Using the documentation in the
young person’s case file, we completed our data collection protocol for this study, which included
sociodemographic variables, information relating to young offender’s recidivism, prior criminal records
and the SAVRY scores.
Two of the study authors acted as coders. One of the authors coded 100% of the youths’ court
records, the second coder coded 30% of the files, selected randomly. Agreement between coders was
greater than 95%, with discrepancies solved by consensus. Both coders have a doctorate in Psychology;
one has over 20 years’ experience in legal and forensic psychology.
This research study followed the recommendations of the risk assessment guidelines of the
Evaluation of Efficacy (RAGEE) Statement [24], and was approved by the University of Almería Ethics
Committee (UALBIO2020/017) within the framework of a broader investigation.
2.3. Measures
2.3.1. Structured Assessment of Violence Risk in Youth
The SAVRY instrument [22] for risk assessment in young offenders is composed of 4 factors,
three of which refer to the young person’s risk—historical (10 items), social (6 items) and individual
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(8 items)—and one factor represents protective (6 items). The items have closed responses; risk items
offer three alternatives (low, moderate and high), and protective items offer two (presence, absence).
The SAVRY produces partial scores for each of the factors (historical, social, individual and protective)
and one total score. In this study, the Spanish adaptation [25] was used. In order to study reliability of
the instrument scores, the Cronbach alpha coefficient was calculated for the partial and total scores,
obtaining the following values: α = 0.797, CI 95% (0.772, 0.820) in the historical factor; α = 0.685, CI
95% (0.644, 0.723) in the social factor; α = 0.761, CI 95% (0.730, 0.789) in the individual factor; α = 0.815,
CI 95% (0.790, 0.837) in the protective factor; and α = 0.781, CI 95% (0.755, 0.805) for the risk total
score [26].
2.3.2. Recidivism and Prior Arrest Records
The measure of recidivism for this study was defined as a new judicial case being opened against
the young offender by the prosecuting authority. The judicial case could have been opened because of
a complaint, or directly by the public prosecuting authority. The study period for criminal recidivism
were the two years following the baseline calendar year for all youths [27–30]. The prior criminal
record was measured by reference to the presence of a judicial case in the youth’s judicial record.
The study period was the two years prior to the case committed during the reference year.
2.4. Data Analysis
Cronbach’s alpha reliability coefficient was calculated in order to study the internal consistency
of partial and total SAVRY scores. In evaluating the reliability coefficients, we followed the
recommendations of George and Mallery [31].
Proper functioning of the SAVRY was verified using several approaches. First, instrument scores
were descriptively analyzed by calculating the mean scores, standard deviations, minimum and
maximum values and the Spearman-Brown correlation coefficients. We performed non-parametric
tests of differences of means (Mann-Whitney U) between the SAVRY scores. The contrast statistic was
accompanied by estimating the effect size [32,33] and the Bayes factor, taking the values proposed by
Jeffreys [34] as our reference.
To quantify the prediction strength of the SAVRY for predicting recidivism, AUCs (area under
the curve) were calculated for the instrument scores. To interpret these AUCs, we took the following
reference: AUCs between 0.55 and 0.63 show low predictive ability, between 0.64 and 0.70 indicate
medium predictive ability, and higher than 0.71 indicate good predictive ability, complemented by
estimation of the effect size using Cohen’s d index [35].
In complementary fashion, in order to study how well the SAVRY domains predict young offenders’
recidivism, logistic regression models were calculated for each of the groups. Model interpretation
was based on the statistical significance associated with each domain, the percentage that was correctly
predicted, and the value of Nagelkerke’s R2 coefficient. Our interpretation of Nagelkerke’s R2 followed
the recommendations of Cohen [32]. For each domain entered in the logistic regression, we calculated
the value of Exp(b) in Odds Ratio (OR) format and its 95% confidence interval. OR higher than 1
indicates greater likelihood of occurrence; OR less than 1 indicates lesser likelihood of occurrence [36].
For the comparison of the best competitive model, we calculated the difference of the deviances and
their statistical significance, and the Bayes factor was estimated through the BIC difference (Bayesian
Information Criterion). Statistical analyses were carried out using SPSS version 25 (IBM Corp., Armonk,
NY, USA) and JASP version 0.9.2 (University of Amsterdam, Amsterdam, The Netherlands).
3. Results
Descriptive statistics of the two groups of young offenders in this study were calculated. The first
group was formed of the entire set of young offenders for whom a judicial case was opened during the
baseline calendar year, and the second group was the subset of young offenders who reoffended in the
two years following.
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The first group obtained mean values of 6.71 with a standard deviation of 7.84 on the total SAVRY
score. In the SAVRY domains, the highest mean score was obtained in the historical domain 3.51
(SD = 3.27) and the lowest score in the social domain 2.12 (SD = 2.37); mean scores in the individual
and protective domains were similar, 2.97 and 2.99, respectively. Regarding correlations, values fell
between 0.67 and 0.89. The historical domain produced values of close to 0.7 for correlations with
the remaining domains, and 0.82 with the total SAVRY score. Correlation values of the social domain
with the individual domain and the protective domain were above 0.7, and 0.87 with the total score.
The protective domain showed the highest correlation with the individual domain (−0.79). Correlations
between the total score and the SAVRY domains are above 0.82.
The group of young offenders who reoffended presented mean values of 10.57(8.26) on the total
SAVRY score. In the domains, the highest mean score was found in the historical domain (4.84),
followed by the individual domain (4.39), the social domain (3.14) and the lowest score in the protective
domain (2.11). Correlation coefficients have adequate magnitude, their calculated values falling
between 0.56 and 0.71. The protective domain showed coefficients of −0.56 with the historical domain,
−0.71 with the social domain, −0.68 with the individual domain, and −0.82 with the total SAVRY.
The total SAVRY score presents coefficients higher than 0.83 with all domains except the protective
domain (r = −0.82).
Table 2 presents calculations of the mean scores and standard deviations, as well as the contrast
of nonparametric means, effect size estimates for each between-group comparison, and Bayes factor
estimates. Comparisons were made between the two groups mentioned above. First, we compared
the reoffenders to the non-reoffenders. The reoffenders presented significantly higher scores from
a statistical viewpoint in all the risk scores and in the total SAVRY score, in comparison to the
young offenders who did not reoffend. In contrast, the non-reoffenders group presented significantly
higher scores than the reoffenders group in the protective domain. Effect size estimates for the
comparisons were between 0.73–0.90, representing large effects. The Bayes factor was calculated for all
the comparisons, obtaining scores over 100.
Table 2. Descriptive statistics, nonparametric contrasts of means (U) and estimated effect size.
SAVRY M (SD) M (SD) Z (p-BF10) Cohen’s d
Total Sample Does not reoffendn = 383
Reoffends
n = 211
SAVRYHistorical 2.77 (2.87) 4.84 (3.51) −8.682 *,a 0.7625
SAVRYSocial 1.55 (2.09) 3.14 (2.50) −8.407 *,a 0.735
SAVRYIndividual 2.18 (2.40) 4.39 (2.71) −10.081 *,a 0.9086
SAVRYProtective 3.47 (1.84) 2.11 (1.62) −8.531 *,a 0.7473








SAVRYHistorical 4.03 (3.16) 6.38 (3.64) −5.282 *,a 0.444
SAVRYSocial 2.77 (2.38) 3.84 (2.60) −3.028 * (4.3) 0.2504
SAVRYIndividual 3.77 (2.36) 5.57 (2.95) −4.367 *,b 0.3643
SAVRYProtective 2.24 (1.61) 1.86 (1.61)
−1.783 (0.075;
0.47) 0.247
SAVRYRTS 8.69 (7.40) 14.14 (8.63) −4.529 *,b 0.3782
* = p <.001; a = BF10 > 100; b = BF10 > 30.
Following the study of recidivism after the baseline year, our study focused on reoffenders and
the possible role of a prior arrest record (before the baseline year) on their SAVRY scores. The group
of reoffenders without a prior arrest record contained 138 youths, while there were 73 reoffenders
who already had a record before the baseline incident. As seen in Table 2, statistically significant
differences are found in the total score and in the risk domains of the SAVRY, where higher mean scores
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are presented by the group of youths with a prior arrest record. Regarding the protective factor, no
statistically significant differences were found between the two groups; youths without a prior arrest
record presented a mean score of 2.24 (SD = 1.61), while the mean score for the youths with an arrest
record was 1.86 (SD = 1.61). Effect size estimates fell between 0.24–0.44. The Bayes factor estimate was
over 100 in the historical domain, and over 30 in the individual domain and in the SAVRY total.
AUCs were calculated for each total score and for the risk and protective domains of the SAVRY,
for the whole set of offenders and for the reoffenders. For the set of all young offenders, the AUCs
were statistically significant in predicting recidivism, showing values higher than 0.7 for both the
total score and for the risk and protective factors. When the AUCs were calculated for the group of
reoffenders only, predictive capacity was statistically significant for the SAVRY total score and for the
risk domains. The historical factor presented an AUC greater than 0.70, while the total score and the
social and individual factors presented scores between 0.62 and 0.69. In the protective domain, the
AUC calculation was not statistically significant (Table 3).
Table 3. AUC (area under the curve) analysis, confidence interval 95% and effect size.
SAVRY AUC CI 95% Standard Error p d
Total Sample
SAVRYHistorical 0.711 (0.669, 0.753) 0.021 <0.001 0.786
SAVRYSocial 0.702 (0.658, 0.745) 0.022 <0.001 0.749
SAVRYIndividual 0.747 (0.706, 0.788) 0.021 <0.001 0.665
SAVRYProtective 0.713 (0.674, 0.749) 0.022 <0.001 0.795
SAVRYTotal 0.737 (0.695, 0.779) 0.021 <0.001 0.896
Recidivists
SAVRYHistorical 0.718 (0.647, 0.790) 0.036 <0.001 0.815
SAVRYSocial 0.626 (0.706, 0.788) 0.041 0.003 0.321
SAVRYIndividual 0.681 (0.605, 0.758) 0.039 <0.001 0.665
SAVRYProtective 0.427 (0.346, 0.508) 0.041 0.081 0.260
SAVRYTotal 0.689 (0.613, 0.765) 0.039 <0.001 0.697
Table 4 presents the logistic regressions for the whole set of young offenders and for the reoffender
subset, the first step includes the total SAVRY score and the second step adds the protective factor.
For the whole set of young offenders, both the SAVRY global score and the protective domain are
statistically significant. Higher scores on the SAVRY indicated greater likelihood that the young people
would commit another offense (OR > 1), while the protective factor was related to a lower likelihood of
recidivism in the young people (OR < 1). In the set of all offenders, the risk score significantly predicted
future recidivism (OR = 1.066), while the protective factor was significantly related to non-recidivism
(OR = 0.812). In the recidivist group, both the risk score (OR = 1.168) and the protective domain (OR =
1.594) were statistically significant. In this case, whether for the whole sample of offenders or for the
recidivists only, introduction of the protective domain leads to improved goodness-of-fit to the model,
and more markedly so in the sample of recidivists.
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Table 4. Incremental validity of protective factors (logistic regression).
SAVRY
Recidivist Recidivist Level
B (SE) Exp (b) (CI 95%) Z (p) B (SE) Exp (b) (CI 95%) Z (p)
Block 1
SAVRY Total 0.103 (0.014) 1.108 (1.078, 1.139) 7.318(<0.001) 0.084(0.02) 1.087 (1.046, 1.130)
4.235
(<0.001)
R2 = 0.174 R2 = 0.131
Block 2
SAVRY Total 0.064 (0.021) 1.066(1.024, 1.110) 3.086 (0.002) 0.156 (0.034) 1.168 (1.092, 1.250) 4.535(<0.001)
Protective factors −0.208 (0.080) 0.812(0.695, 0.949) −2.620(0.009) 0.466 (0.160) 1.594 (1.166, 2.180) 2.921 (0.003)
∆X2 (1) = 6.518 p = 0.01 ∆BIC = 0.13
R2 = 0.131
∆X2 (1) = 9.354 p = 0.002 ∆BIC = 4
R2 = 0.185
Note. Recidivist ‘Yes’ coded as class 1. Recidivist Level ‘arrest record’ coded as class 1. ∆X2 = Deviance Model 2-
Deviance Model 1. ∆BIC = BIC Model 2- BIC Model 1.
The data in Table 5 are presented in order to study the direct and mediating effects of the SAVRY
risk and protective factors in recidivism of the young offenders. For the total group of young offenders,
we present a model where the protective factor has a direct effect on the young people’s recidivism;
the model is predictive from a statistical point of view and has an inverse relation to recidivism
(OR = 0.653). In the mediating model, we present a first block with the protective factor and the SAVRY
score, corresponding to Table 4. The protective factor, the risk factor and the interaction between the
two is studied in a second block, with results showing a statistically significant interaction between the
factors (p < 0.001).
Table 5. Direct vs. buffering effect model (logistic regression).
SAVRY
Recidivist Recidivist Level
b (SE) Exp (b) (CI 95%) Z (p) b (SE) Exp (b) (CI 95%) Z (p)
Direct effect model
Protective factor −0.426 (0.052) 0.653 (0.589, 0.723) −8.175(<0.001)
−0.149
(0.097) 0.861 (0.712, 1.042)
−1.540
(0.124)
R2 = 0.163 R2 = 0.017
Buffering model
Block 1
Protective Total −0.208 (0.080) 0.812 (0.695, 0.949) −2.620(0.009) 0.156 (0.034) 1.168 (1.092, 1.250)
4.535
(<0.001)
Risk Total 0.064 (0.021) 1.066 (1.024, 1.110) 3.086 (0.002) 0.466 (0.160) 1.594 (1.166, 2.180) 2.921 (0.003)
R2 = 0.131 R2 = 0.185
Block 2
Protective Total −0.281 (0.083) 0.755 (0.641, 0.889) −3.368(<0.001) 0.377 (0.183) 1.459 (1.019, 2.088) 2.061 (0.039)
Risk Total 0.036 (0.020) 1.037 (0.997, 1.078) 1.846 (0.067) 0.138 (0.036) 1.148 (1.070, 1.231) 3.869(<0.001)
Risk x Protective 0.034 (0.009) 1.035 (1.016, 1.054) 3.648(<0.001) 0.020 (0.015) 1.020 (0.990, 1.051) 1.306 0(.192)
∆X2 (1) = 14.665 p ≤ 0.001 ∆BIC =8.279 R2 = 0.216 ∆X
2 (1) = 2.134 p = 0.144 ∆BIC
=3.217 R
2 = 0.197
Recidivist ‘Yes’ coded as class 1. Recidivist Level ‘arrest record’ coded as class 1. ∆BIC = BICModel2- BICModel1.
For the set of reoffenders, in the direct model, the protective factor does not have a statistically
significant relation to whether the youths had a previous arrest record. By contrast, in the mediated
model, both factors are statistically significant in the first step, with OR higher than one for both the
protective factor and the total SAVRY score. In the second step of the logistic regression analysis, the
interaction between factors was not statistically significant, unlike the risk and protective domains.
In comparing the proposed models, there is a statistically significant improvement in the whole sample
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of offenders, with respect to the prior models, when the interaction is included. In the case of the
recidivists only, this statistically significant improvement of the model does not occur.
In order to gain a better understanding of the protective factor, with more connection to its use in
professional practice, the study sample was divided into three groups according to the young offenders’
protective factor scores. The 25th and 75th percentiles were calculated, thereby dividing the sample
into three groups: youths who showed a deficit in the protective factor (<P25), youths with average
scores in the protective factor (P25–P75) and youths with high scores in the protective factor (>P75) [20].
The group with average scores in the protective factor was compared to the group with deficient scores
and the group with higher scores (Table 6). In the risk group (youths with low scores vs. youths
with average scores), both recidivism and existence of a prior arrest record in the recidivists (level of
recidivism) showed statistically significant scores, in both cases with ORs below one. Youths with
a deficit in the protective domain presented higher scores in recidivism and in level of recidivism.
In the protective group (youths with high scores vs. youths with average scores), we find statistically
significant inverse relations with recidivism, that is, youths with high scores in the protective domain
present lower risk of recidivism. No statistically significant relations were found in the sample of
recidivists with and without an arrest record.
Table 6. Effects of low and high Structured Assessment of Violence Risk in Youth (SAVRY) protective
total scores.
Risk Effect (Low Scores on SAVRY Protective
Factors) vs. Average Scores
Protective Effect (High Scores on SAVRY
Protective Factors) vs. Average Scores
B (SE) Exp (b)(95% CI) Z (p) r































Note. Recidivist ‘Yes’ coded as class 1. Recidivist Level ‘arrest record’ coded as class 1. Risk effect “low scores”
coded as class 0. Protective effect “high scores” coded as class 1.
4. Discussion
The objective of this study was to verify the functioning of the SAVRY in a sample of
non-English-speaking young offenders. The results indicate that the SAVRY adequately distinguishes
between recidivist vs. non-recidivist young offenders. The young offenders presented significantly
higher scores in the risk domains of the instrument, while the non-recidivists presented a higher
score in the protective domain [37]. These results concur with those obtained in different studies
with both English-speaking and non-English-speaking young offenders. In this way, the SAVRY has
demonstrated adequate functioning and discrimination between recidivist vs. non-recidivist young
offenders, regardless of the nationality of the study [29,37,38].
The present study describes results with regard to the scores obtained by repeating offenders
with and without an arrest record prior to the baseline year. The youths with a prior arrest record
scored higher in the risk domains than the reoffenders without a prior arrest record. The case of
young repeat offenders who already had an arrest record represents a high-risk profile, or a profile of
a criminal career [39]. Crimes committed by young people can be isolated incidents in their life, in
this case, during adolescence. In most youths, criminal behavior does not persist beyond legal age.
However, there is a small group of youths who repeat criminal behavior over most of their lifetime,
both as adolescents and as adults [40]. In the case of the reoffenders, the only domain in which they
do not present statistically significant differences is the protective domain. The fact that there is no
distinction in the protective factor between recidivists with and without previous convictions, despite
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their difference in criminal profile, may be due to the fact that youths with an arrest record have already
gone through the juvenile justice system; they have been the beneficiaries of intervention programs
that work on protective factors, even though these programs failed to prevent criminal recidivism, due
to other aspects of the youth’s profile. Thus, just as recidivism patterns in high-risk young offenders
are not affected by the number of risk factors that are present [13], they may likewise be unaffected
by protective factors of the protective type. The factors assessed in the SAVRY can be established as
protective and not promotive in nature, leading us to consider a need for further research into the
latter. Finally, the low incidence of underage recidivists with a high score in protective factors makes it
difficult to generalize appropriately.
Not all protective and dynamic risk factors have the same capacity to influence young offenders.
Influence capacity and type of relationship must be taken into account when planning interventions, in
order to be effective for each young offender [41]. Only a minor part of the identified criminogenic needs
are addressed in interventions with juvenile offenders [42]. The identification of profiles associated
with recidivism allows for the determination of the risk and dynamic criminogenic needs for each
young offender and the planning of personalized treatment [15].
Risk assessment instruments for young offenders do not study the causes of juvenile delinquency,
each youth has personal reasons that lead him or her to commit an offense. Risk assessment instruments
identify the criminogenic needs of each young offender, which are the specific needs that should be
worked on. Intervention programs should pay attention to the risk factors that youths present, and to
characteristics that may help the program to work better. The score obtained by a young offender on
any risk assessment instrument is only the starting point from which professionals who work in youth
reinsertion are to design the intervention that is best suited to the youth’s needs [15,43].
Among the evidence contributed here, we offer a study of the SAVRY’s predictive ability through
AUC calculations. These values are similar to those found in studies from different countries, using both
English-speaking and non-English-speaking samples [27,38,44,45], and are similar to meta-analysis
data of risk assessment instruments in young offenders [46]. Our results uphold the utility and good
functioning of the SAVRY in contexts and languages outside of North America, making it feasible to
compare studies regardless of the youths’ nationalities.
The presence of a greater number of protective factors in the group of non-recidivist young
offenders supports the thesis of the importance of such factors in reducing or preventing criminal
recidivism in juvenile justice [13,26,47]. Protective factors are predictive and they play an active role in
preventing juvenile recidivism [19,37,48]. Given the fundamental role of protective factors in reducing
criminal behavior, it is essential that the different instruments for assessing risk of recidivism include
the protective factors presented by the young offenders. An intervention for reducing delinquency
should be planned from the basis of a previous study of the youths’ protective factors. The SAVRY
includes “Low interest/commitment to school or work” as a risk factor, and also includes “Strong
commitment to school or work” as a protective factor. The instruments should include not only
protective factors, understood as the absence of a risk factor, but should also take into account the
importance of promotive factors. Such variables, while they do not represent the absence of a risk factor,
increase the likelihood of the young person not reoffending. Results from a recent meta-analytical
study indicate that risk assessment tools remain unchanged, and they support the need to significantly
improve risk assessment tools in mental health and justice, including risk factors according to their
demonstrated importance in reducing criminal behavior [49].
Regarding incremental validity of the protective factors, this study found evidence to support this
incremental validity, with differential effects according to the sample of all offenders or of recidivists
only. This result reinforces the importance of protective factors in reducing and preventing juvenile
criminal behavior, so it was to be expected that protective factors would add incremental validity
to the risk factors in the assessment instruments. Nevertheless, there are studies that do not find
statistically significant results of increased incremental validity from protective factors [14,20,50],
even though the same studies underscore their importance as principal factors in implementation
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of youth interventions [14]. Based on our study results, however, one must clearly differentiate the
types of protective factors and the reoffender’s type of profile. Bocaccini [51] emphasizes the need to
continuously incorporate evidence of validity, since the assessment of recidivism risk is dynamic in
nature and is influenced by cultural differences [52], a reality that is clearly reflected in our study.
5. Future Lines Research
The role of protective factors in young offenders needs further research. Many of the risk
assessment instruments for young offenders do not include protective factors. The assessment is made
based only on the risks they present, without taking into account the protective factors. The recent
distinction between protective and promotive factors needs to be taken further, both in studies to
identify which are the protective and the promotive factors in young offenders, and in the inclusion
of these types of factors in risk assessment instruments. The scoring of protective factors should be
done with caution, as a score of zero on an instrument’s protective factor does not mean that the young
offender has no strengths [20]. Protective and promotive factors should be studied in non-recurrent
and non-offending young people with the aim of improving interventions for the prevention of
offending behavior.
6. Conclusions
In the study of recidivism in young offenders, efforts were traditionally dedicated to identifying
the risk factors presented by young people. Current research has advanced approaches to young
offenders and now focuses on studying what protective factors young people who do not reoffend have.
This work has shown how young non-recidivist offenders have higher levels of protective factors.
In order to prevent crime among young people, it is essential to know which are both protective and
promotional factors that help to discourage delinquent behaviour among young people.
Author Contributions: Conceptualization, E.O.-C. & J.G.-G.; methodology, E.O.-C., J.G.-G. & L.D.l.F.-S.; software,
E.O.-C., J.G.-G. & L.D.l.F.-S.; validation, E.O.-C. & J.G.-G.; formal analysis, E.O.-C. & J.G.-G.; investigation, E.O.-C.,
J.G.-G., L.D.l.F.-S. & F.Z.-B.; resources, E.O.-C., J.G.-G., L.D.l.F.-S. & F.Z.-B.; data curation, E.O.-C.; writing—original
draft preparation, E.O.-C. & J.G.-G.; writing—review and editing, E.O.-C., J.G.-G., L.D.l.F.-S. & F.Z.-B.; supervision,
J.G.-G., L.D.l.F.-S. & F.Z.-B.; funding acquisition, J.G.-G. All authors have read and agreed to the published version
of the manuscript.
Funding: This work was supported by the Ministry of Economy and Competitiveness (Spain) [DER2014-58084-R]
and the Consejería of Knowledge, Research and University (Junta de Andalucía, Spain) [P18-RT-1469].
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.
References
1. Vincent, G. Application and Implementation of Risk Assessment in Juvenile Justice for the Courts. National
Courts and Science Institute, 2015. Available online: http://www.macoe.org/sites/macoe.org/files/Vincent_
2015.pdf (accessed on 23 March 2020).
2. Bonta, J.; Andrews, D.A. The Psychology of Criminal Conduct, 6th ed.; Anderson: Cincinnati, OH, USA, 2017.
3. Childs, K.; Ryals, J.; Frick, P.; Lawing, K.; Phillippi, S.W.; Deprato, D.K. Examining the validity of the structured
assessment of violence risk in youth (SAVRY) for predicting probation outcomes among adjudicated juvenile
offenders. Behav. Sci. Law 2013, 31, 256–270. [CrossRef]
4. Andrews, D.A.; Bonta, J. The Psychology of Criminal Conduct, 5th ed.; Anderson: Cincinnati, OH, USA, 2010.
5. Childs, K.; Frick, P.J.; Ryals, J.S., Jr.; Lingonblad, A.; Villio, M.J. A Comparison of Empirically Based and
Structured Professional Judgment Estimation of Risk Using the Structured Assessment of Violence Risk in
Youth. Youth Violence Juv. Justice 2014, 12, 40–57. [CrossRef]
6. Farrington, D.; Loeber, R.; Ttofi, M. Risk and protective factors for offending. In The Oxford Handbook of Crime
Prevention; Welsh, B.C., Farrington, D.P., Eds.; Oxford University Press: Oxford, UK, 2012; pp. 46–69.
Int. J. Environ. Res. Public Health 2020, 17, 2112 11 of 12
7. Ribeaud, D.; Eisner, M. Risk factors for aggression in pre-adolescence: Risk domains, cumulative risk and
gender differences. Results from a prospective longitudinal study in a multi-ethnic urban sample. Eur. J.
Criminol. 2010, 7, 460–498. [CrossRef]
8. García, J.; Ortega, E.; De la Fuente, L. Juvenile offenders’ recidivism in Spain. A quantitative revision. In
Bio-psycho-social Perspectives on Interpersonal Violence; Frias, M., Corral, V., Eds.; Nova Science Publishers:
Hayppauge, NY, USA, 2010; pp. 333–353.
9. Ortega-Campos, E.; García-García, J.; Frías-Armenta, M. Meta-análisis de la reincidencia criminal en menores:
Estudio de la investigación española [Meta-analysis of juvenile criminal recidivism: Study of Spanish
research]. Revista Mexicana de Psicología 2014, 31, 111–123.
10. Singh, J.P.; Grann, M.; Fazel, S. A comparative study of violence risk assessment tools: A systematic review
and metaregression analysis of 68 studies involving 25,980 participants. Clin. Psychol. Rev. 2011, 31, 499–513.
[CrossRef]
11. Andrews, D.A.; Bonta, J.; Wormith, S.J. The recent past and near future of risk/need assessment. Crime Delinq.
2006, 52, 7–27. [CrossRef]
12. Farrington, D.P.; Ttofi, M.M.; Piquero, A.R. Risk, promotive, and protective factors in youth offending:
Results from the Cambridge study in delinquent development. J. Crim. Justice 2016, 45, 63–70. [CrossRef]
13. Shepherd, S.M.; Luebbers, S.; Ogloff, J.R.P. The Role of Protective Factors and the Relationship with Recidivism
for High-Risk Young People in Detention. Crim. Justice Behav. 2016, 43, 863–878. [CrossRef]
14. Shepherd, S.M.; Strand, S.; Viljoen, J.L.; Daffern, M. Evaluating the utility of ‘strength’ items when assessing
the risk of young offenders. J. Forensic Psychiatry Psychol. 2018, 29, 597–616. [CrossRef]
15. Campbell, C.; Papp, J.; Barnes, A.; Onifade, E.; Anderson, V. Risk Assessment and Juvenile Justice.
An Interaction between Risk, Race, and Gender. Criminol. Public Policy 2018, 17, 525–545. [CrossRef]
16. Cuervo, K.; Villanueva, L. Analysis of risk and protective factors for recidivism in Spanish youth offenders.
Int. J. Offender Ther. Comp. Criminol. 2015, 59, 1149–1165. [CrossRef] [PubMed]
17. Piquero, A.R.; Jennings, W.G.; Diamond, B.; Reingle, J.M. A systematic review of age, sex, ethnicity, and race
as predictors of violent recidivism. Int. J. Offender Ther. Comp. Criminol. 2015, 59, 5–26. [CrossRef] [PubMed]
18. Cox, S.M.; Kochol, P.; Hedlund, J. The Exploration of Risk and Protective Score Differences across Juvenile
Offending Career Types and Their Effects on Recidivism. Youth Violence Juv. Justice 2018, 16, 77–96. [CrossRef]
19. Farrington, D.P.; McGee, T.R. The Integrated Cognitive Antisocial Potential (ICAP) theory: Empirical testing.
In Routledge International Handbook of Life-course Criminology; Blokland, A.A.J., Van Der Geest, V.R., Eds.;
Routledge: Abingdon, UK, 2017; pp. 11–28.
20. Viljoen, J.L.; Bhanwer, A.K.; Shaffer, C.S.; Douglas, K.S. Assessing Protective Factors for Adolescent Offending:
A Conceptually Informed Examination of the SAVRY and YLS/CMI. Assessment 2018. [CrossRef] [PubMed]
21. Villanueva, L.; Valero-Moreno, S.; Cuervo, K.; Prado-Gascó, V.J. Sociodemographic variables, risk factors,
and protective factors contributing to youth recidivism. Psicothema 2019, 31, 128–133.
22. Borum, R.; Bartel, P.; Forth, A. Manual for the Structured Assessment of Violence Risk in Youth (SAVRY);
Psychological Assessment Resources: Odessa, FL, USA, 2006.
23. Hoge, R.; Andrews, D. The Youth Level of Service/Case Management Inventory: User’s Manual; Multi-Health
Systems: North Tonawanda, NY, USA, 2006.
24. Singh, J.P.; Yang, S.; Mulvey, E.P.; The RAGEE Group. Reporting guidance for violence risk assessment
predictive validity studies: The RAGEE Statement. Law Hum. Behav. 2015, 39, 15–22. [CrossRef]
25. Vallés, L.; Hilterman, E. SAVRY. Manual Para la Valoración Estructurada de Riesgo de Violencia en Jóvenes; [SAVRY.
Manual for structured assessment of violence risk in youth]; Department of Justice: Catalonia, Spain, 2006.
26. Lodewijks, H.P.B.; De Ruiter, C.; Doreleijers, T.A.H. The Impact of Protective Factors in Desistance from
Violent Reoffending. A Study in Three Samples of Adolescent Offenders. J. Interpers. Violence 2010, 25,
568–587. [CrossRef]
27. Chu, C.M.; Goh, M.L.; Chong, D. The Predictive Validity of Savry Ratings for Assessing Youth Offenders in
Singapore. A Comparison with YLS/CMI Ratings. Crim. Justice Behav. 2016, 43, 793–810. [CrossRef]
28. Ortega-Campos, E.; García-García, J.; Gil-Fenoy, M.J.; Zaldívar-Basurto, F. Identifying risk and protective
factors in recidivist juvenile offenders: A decision tree approach. PLoS ONE 2016, 11, e0160423. [CrossRef]
29. Ortega-Campos, E.; García-García, J.; Zaldívar-Basurto, F. The Predictive Validity of the Structured Assessment
of Violence Risk in Youth for Young Spanish Offenders. Front. Psychol. 2017, 8, 577. [CrossRef]
Int. J. Environ. Res. Public Health 2020, 17, 2112 12 of 12
30. Villanueva, L.; Basto-Pereira, M.; Cuervo, K. How to Improve the YLS/CMI? Exploring a Particularly
Predictive Combination of Items. Int. J. Offender Ther. Comp. Criminol. 2019. [CrossRef] [PubMed]
31. George, D.; Mallery, P. SPSS for Windows Step by Step: A Simple Guide and Reference. 11.0 Update, 4th ed.; Allyn
& Bacon: Boston, MA, USA, 2003.
32. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Earlbaum Associates: Hillsdale,
NJ, USA, 1988.
33. Ventura-León, J.L. Tamaño del efecto para la U de Mann-Whitney: Aportes al artículo de Valdivia-Peralta et al.
[Effect size for Mann-Whitney’s U: Supplements to the Valdivia-Peralta et al. article]. Revista Chilena de
Neuro-Psiquiatría 2016, 54, 353–354. [CrossRef]
34. Jeffreys, H. Theory of Probability, 3rd ed.; Oxford University Press: Oxford, UK, 1961.
35. Rice, M.E.; Harris, G.T. Comparing effect sizes in follow-up studies: ROC analysis, Cohen’s d, and r. Law
Hum. Behav. 2005, 29, 615–620. [CrossRef] [PubMed]
36. Hosmer, D.; Lemeshow, S.; Sturdivant, R.X. Applied Logistic Regression, 3rd ed.; Wily: Chichester, UK, 2013.
37. Navarro-Pérez, J.J.; Viera, M.; Calero, J.; Tomás, J.M. Factors in Assessing Recidivism Risk in Young Offenders.
Sustainability 2020, 12, 1111. [CrossRef]
38. Hilterman, E.L.B.; Nicholls, T.L.; van Nieuwenhuizen, C. Predictive Validity of Risk Assessments in
Juvenile Offenders: Comparing the SAVRY, PCL:YV and YLS/CMI With Unstructured Clinical Assessments.
Assessment 2014, 21, 324–339. [CrossRef]
39. Viljoen, J.L.; Gray, A.L.; Shaffer, C.; Bhanwer, A.; Tafreshi, D.; Douglas, K.S. Does Reassessment of Risk
Improve Predictions? A Framework and Examination of the SAVRY and YLS/CMI. Psychol. Assess. 2017, 29,
1096–1110. [CrossRef]
40. Moffitt, T.E. Adolescence-limited and life-course-persistent antisocial behavior: A developmental taxonomy.
Psychol. Rev. 1993, 100, 674–701. [CrossRef]
41. Moffitt, T.E. Male antisocial behaviour in adolescence and beyond. Nat. Hum. Behav. 2018, 2, 177–186.
[CrossRef]
42. Li, D.; Chu, C.M.; Xu, X.; Zeng, G.; Ruby, K. Risk and Protective Factors for Probation Success among Youth
Offenders in Singapore. Youth Violence Juv. Justice 2019, 17, 194–213. [CrossRef]
43. Kapoor, A.; Peterson-Badali, M.; Skilling, T. Barriers to Service Provision for Justice-Involved Youth.
Crim. Justice Behav. 2018, 45, 1832–1851. [CrossRef]
44. Viljoen, J.L.; Cochrane, D.M.; Jonnson, M.R. Do risk assessment tools help manage and reduce risk of violence
and reoffending? A systematic review. Law Hum. Behav. 2018, 42, 181–214. [CrossRef] [PubMed]
45. Perrault, R.T.; Vincent, G.M.; Guy, L.S. Are Risk Assessments Racially Biased? Field Study of the SAVRY and
YLS/CMI in Probation. Psychol. Assess. 2017, 29, 664–678. [CrossRef] [PubMed]
46. Viljoen, J.L.; Shaffer, C.S.; Gray, A.L.; Douglas, K.S. Are Adolescent Risk Assessment Tools Sensitive to
Change? A Framework and Examination of the SAVRY and the YLS/CMI. Law Hum. Behav. 2017, 41, 244–257.
[CrossRef] [PubMed]
47. Schwalbe, C.S. Risk assessment for juvenile justice: A meta-analysis. Law Hum. Behav. 2007, 31, 449–469.
[CrossRef]
48. Rennie, C.E.; Dolan, M.C. The significance of protective factors in the assessment of risk. Crim. Behav.
Ment. Health 2010, 20, 8–22. [CrossRef]
49. Dickens, G.L.; O’Shea, L.E. Protective Factors in Risk Assessment Schemes for Adolescents in Mental Health
and Criminal Justice Populations: A Systematic Review and Meta-Analysis of their Predictive Efficacy.
Adolesc. Res. Rev. 2018, 3, 95–112. [CrossRef]
50. Navarro Pérez, J.J.; Pastor Seller, E. Dynamic factors in the behavior of young offenders with social adjustment.
A study of recidivism. Interv. Psychosoc. 2017, 26, 19–27.
51. Bocaccini, M.T. Four Lessons from Risk Assessment (and Other Forensic Assessment) Meta-Analyses. Int. J.
Forensic Ment. Health 2018, 16, 28–32. [CrossRef]
52. Vincent, G.M.; Chapman, J.; Cook, N.E. Risk-needs assessment in juvenile justice: Predictive validity of the
SAVRY, racial differences, and the contribution of needs factors. Crim. Justice Behav. 2011, 38, 42–62. [CrossRef]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
